Summary: In the present study we have examined the immunohistochemical expression of matrix metalloproteinases (MMPs) in bile duct cancer tissue and the relationship between MMP expression and various clinicopathologic factors. We performed immunohistochemical studies of matrix metalloproteinase-2 (MMP2), and matrix metalloproteinase-3 (MMP3). MMP2 and MMP3 were expressed in 48.9% (23/47) and 44.7% (21/47) of the subjects, respectively. Subjects positive for MMP2 showed significantly higher association rates of MMP3 expression than those who were not (p<0.05). MMP2 expression was also significantly higher in the group with histologically welldifferentiated lesions than in the group with poorly differentiated lesions (p<0.05). Expression of MM2 and MM3 was significantly higher in subjects with neural invasion (p<0.05). The MMP2-negative group had a significantly better prognosis than the MMP2-positive group (p<0.05). MMP2 expression tended to increase as the degree of differentiation decreased, and this indicated a possibility that MMP2 and MMP3 may be involved in the development of perineural invasion in bile duct cancer. Perineural invasion is an important prognostic factor in bile duct cancer, and the fact that various types of cytokines are involved in the activation of MMPs suggested that bile duct cancer complicated by obstructive cholangitis might be associated with a poorer prognosis.
adhesion factors, and matrix metalloproteinases (MMPs) [1] . In recent years there have been numerous reports on this subject with regard to gastric and colorectal cancers, however, there are few reports on malignant tumors in the biliary system, and the relationship between the basal membrane, adhesion factors, and MMPs in biliary system cancer has not been clarified [2] [3] [4] . In the present study, we examined the immunohistochemical staining expression of MMPs in bile duct cancer tissue, and examined the relationship between MMP expression and various clinicopathologic factors. 
SUBJECTS AND METHODS

Subjects
We studied 47 cases from which were extracted cases that were practicable from a clinicopathological study.
Immunohistochemical studies
We performed immunohistochemical studies of matrix metalloproteinase-2 (MMP2) and matrix metalloproteinase-3 (MMP3) (Fuji chemical). MMP2 is produced constantly by fibroblasts, and is considered to be activated by a signal originating from cancer cells. MMP2 is thought to be deeply involved in cancer invasion and metastasis.
MMP3
is often expressed in fibroblasts and cartilage cells and it is assumed that it is induced in animal cells with a conspicuous malignant character.
Staining methods
Paraffin-embedding samples were sliced into 4,um-thin sections and deparaffinization was performed according to normal procedures. Endogenous peroxidase activity was blocked during deparaffinization using 5% hydrogen peroxide in methyl alcohol. Immunohistological staining was performed by the Envision method (Envision System high sensitivity, indirect measurement method, DAKO Japan). of the observation area ( Fig. 1 ).
Statistical analysis
We followed the General Rules for Surgical and Pathological Studies on Cancer of the Biliary Tract and performed a clinicopathological study that was accompanied by the presence of a macroscopic type, a histological type, a depth of invasion, a venous invasion, a lymph duct invasion, a perineural invasion, lymph node metastasis and liver metastasis. We classified the histopathological macroscopic type as P type (a papillary type and an invasive papillary type), N type (a nodule type and an invasive nodule type), D type (diffuse infiltrating type), and histological type in a well differentiated group (a papillary adenocarcinoma and well-differentiated tubular adenocarcinoma) and a poorly differentiated group (moderately differentiated type and poorly-differentiated tubular adenocarcinoma) and studied them. We classified them into positive (more than 1) and negative (0) groups with regard to venous invasion (v), lymph duct invasion (ly), perineural invasion (pn), lymph node metastasis (n) and liver metastasis. We used a chi-square test for the significance of differences associated with each factor, and used the Kaplan-Meier/Cox-Mantel test for the significance of differences associated with survival rate. A difference of p<0.05 was considered significant.
RESULTS
Detailed breakdown of the subjects 23 cases, and poorly differentiated tubular adenocarcinoma (por) in 5 cases (Table 2 ). 2) Relation between MMP2 and MMP3 expression and histological type. The case of positive MMP2 expression tended to be higher in subjects with poorly differentiated lesions. Positive MMP2 expression cases were significantly higher in the poorly differentiated group than in the well-differentiated group (p<0.05). There was no significant difference in MMP3 expression in the histological type (Table 4) . 3) Relation between MMP2 and MMP3 expression and histological depth of invasion. There was no clear correlation seen between MMP2 or MMP3 expression and the histological depth of invasion (Table 5 ).
4) Relation between MMP2 and MMP3 expression and venous, lymph duct and perineural invasion (Table 6 ). Positive expression case of MMP2 and MMP3 was significantly higher in subjects with perineural invasion positive cases (p< 0.05) ( Table 7) . The presence or absence of venous or lymph duct invasion had no significant effect on MMP2 or MMP3 expression (Tables 8 and 9 ). (Tables 10  and 11 ).
6) Prognostic significance of MMP2 and MMP3 expression. We compared the cumulative survival rates between the subjects with and without MMP2 or MMP3 expression. The prognosis was significantly better in the MMP2 negative group than in the MMP2 positive group. With regard to MMP3, there was no significant difference in prognosis between the MMP3 positive and MMP3 negative groups (Figs 2-4) .
DISCUSSION
Invasion and metastasis in cancer progresses according to the following stages: 1) detachment of The MMP2 that we used in this study is known as gelatinase A or type IV collagenase and it actively degrades type IV collagen, which is the major component of the extracellular matrix [7] . In the same way as MMP9 (gelatinase B), which is another type IV collagenase, MMP2 is thought to be involved in the induction of invasion and metastasis by cancer tissues by degrading type IV collagen. MMP3 is known as stromlysin and is active in degrading fibronectin and laminin, which are also constituents of the extracellular matrix [8] .
In the present study, we found that MMP2 Various types of cytokines are involved in the secretion and activation of MMPs within tissues, and it is thought that trypsin and plasmin are especially important activators of MMPs. On the other hand, although trypsin and plasmin are effective in activating MMP3 they do not activate MMP2 precursors [12] , so the existence of a trypsin--k MMP3 MMP2 cascade is suggested. Trypsin is secreted from cancer cells and from various other inflammatory cells. Bile duct cancer is associated with a high rate of compli-cation by obstructive cholangitis, so it is possible that trypsin secreted by induced inflammatory cells activates MMP3, which then activates MMP2, thereby promoting infiltration by cancer cells. It has previously been established that perineural invasion is an important prognostic indicator in bile duct cancer [13] , and it is possible that the presence of cholangitis could be associated with a poorer prognosis because cholangitis is suspected to promote progression and perineural invasion in bile duct cancer.
